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(54) (57) 1. yqiPORCTBO flJIfl BypEHW! 
CKBAKHH C OJJHOBPEME HHOft OBCAHKOtt, 
BKjncwawee CypoByjo Kanomcy c aa*- 
pexuxeHHMM b ee BH*nett hhcth ropoAO- 
paapymawiKKH HHCTpyMeHTOM k pasMenen- 
H y» KOHHeHTpiWHO eft o6caAHyw kojioh- 
By } o t n h u io«m e c C K Ten, 
trro, c uentw noBbnneaHK npoMS bo ah*" 
TejibMOCTH oypenwH nyTeM yBemweMHR 

CKOPOCTB BfclHOCa MftCTHU HlXiaMa 3H 

cuer yMeHboemw aoHbi pa3Mhraa 9aTpy6- 

BOrO IXpOCTpaHCTBa OOCajIftOtt KOJTOKHbl, 

o6caOTa« KOJioMHa BbmoJiHeHa c npo- 
pes wo Bttont ee oOpasywmefl, a ycT- 


PoActbo cHa6jce.no oitophmm CTaKanon, 
paBMe^eKHMM kohachtphrho c BHemHeft 
cropOKU o6caAttott kojiohhw, KaperKofl 

C paSXHMHMMH 3Jl6MeKTaMM K ynOpOM, 

jtoTKOM, aaKpenneHBWM B BepXHCtt 
f 3*iacTH KapeTKK, H aamHTBbWH unaHicaMK, 
apKKpenneHBMMH K HHXHeft qacTH Ka- 
peTKH c BHemHeft h BHyrpeHHeft cropo- 

Hbl o6caMHOfl KOJlOHHU B MCCTC npope- 

3H t npH 3TOM paaxHMHue sneMeHTbi 
KapeTKH pasMei^eHbi b npopesH c B03- 
MoxHOCTbKJ nepeMemeHH* h oopaaosaHH* 
qejXH npH B3a»MOAeftcTBHH ynopa icaper- 
kk c onopH»< cTaicaHow, a samnTHue 
miaHKH ycTanoBJieHU c BoaMoatHOCTbio 
repMeTHsaAHH mom*. 

2, YCTpottcTBO no n. 1, o t jTh- 
^awme^cH TeM, mo BAont 
npoAOJibHoft npopesH o6caAHOft kojiohhh 
BWlOJIHeHW nonepeijttie HaAPMw, pac* 
nono»eH»ue no ofie ee ctopohm. 

3, YcTpoftcTBO no nn. 1 h 2, o t- 
ji n <* a io m e e c n TeM, uto pas- 
TOMHwe sjieMeirru BbinojiHenw b awe 

pOflHSCOB . 
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H3o6peTeKrte otkochtch k ropttOMy 
neny, a kmchho k 6ypeHKK> ckb**hh 
a nopoaax, nepOKpwTWx csepxy toji- 
men pMxmrx oTiioxeHHft. 

UeJIWO H306pfcTeHHK HBJI«eTC« HOBN- 

tneHne npoHssoAXTenbHOCTH 6yperoi« 
nyreM yBenH^ewia ckopocth BMHoea 
«3cthu mjiana 3a cMer yMeHboeHU* so- 
hw pasKwnaa 3aTpy6Horo npocTpawcTB a 

o6cajXHOM KOJIOHHU. 

Ha *nr. 1 m 4nr.2 upcACTaBJieso 

yCTPOftCTBO & AByX npO€KHHHX t o6~ 

opift BHAj Ha *Hr,3 - paapes ycTte- 
soft MacTH ycTpottCTsaj Ha <frHr.4 - 
cayenne A-A Ha <J>nr.3; na $Hr.5 - 
ceneHHe B-E Ha <J>Kr«4; Ka $Hr.6 m 
<j>nr.7 o6caARan kojioh na c npOAOWHOH 
npopesbio h nonepewNMH HaffpesaMH, 

BapHaHTH BWflOJIHeHHfl . 

yCTpoftCTBO flJtfl 6ypeHMiC CKBaJCKH 

C OflHOBpeMeHHOft o6caAKott COCTOHT 
hs 6ypoaoft kohohrn 1 (4>nr.1 K 2) 
c 38KpenneHHWMH b ee nmneA nacrn 
aaOoftHWM ABMraxeneM 2, nopoAopaapy- 
taawtuHM HHCTpyMenTOM 3 h ueHTparopoM 
4. Ha 6ypoBott kojiohhc c Honombio 
xoMyTa 5 aaicpenneHa o*£;aAHa* kojioh w 
na 6, b Koropoft sunc/tHGHa npoAonb- 
na* npopeas 7 co CKOcaMH 8 » top- 
. uobux qacm koaohhu. B npopeab 7 
BcraBneHa KapeTKa 9 c paaiHMWM 
pojiKKaMK 10 (*hf. 3-5), Bunojwen- 
humh hs 3aKaneBHott cranH o6pasy»- • 

B^tMH B ^6ca^HOft KOJIOHH6 oienb 11 

AUHHott ? (4wr.2). PaaMMHbie pojihkh 
Vo aaxpeimenbt a KapeTKe 9 c ttQHompw 
nonmMOHHKOB 12 Ka^emw, aanrHmeHHux 
or mnawa c nOMombio ymiOTHeHHft 13 
Ojmr.3 h 4). Ha BHemHeft ^acra Ka- 
peTKK 9 BwnojiHeH ynop 14, a k Hirar- 
neft ee ^acTH aaKpennewbi aaiUHTHwe 
rutaHKH 15 h 16, nepeKpbiaawnme meiib 
c BKenHeft h BHyxpeHHeft ctopoh 06- 
caAHoft KonoHHbi. 3amMTHbie HJiaHKH yc- 
TaHOBJieHM c o6ecne*emieM repMCTHsa * 
* AKh mejnc, pji* ^ero noAnpy*MHeHjj 
oT iocHrem>BO APyr APyra c nonombK) 
npyxstH 17. HaAeTbfx Ha najibim 18. 
Jinn HCieraoMeHHH nonaAawH* <iacTHu 
nnaMa nojx pojihkh 10 KapeTKa 9 cna6- 
xeHa ynnoTHeHHHMH 19 h 20. B Bepx- 
neft <*acTH KaperKH saxpenJieH jiotok 
21 A** OTBoaa umaMa wepes c-re«Ky 
oOc.-anoft KonoHHW. Ynop 14 xacaeTCH 
sepxweft topaoboA qacTH onopHoro 
CTaKana 22, pacnuJioxewHoro na ycTbe 
CKBa«KH. An* CHHJKeHHH A^PMaUHi! 

0 6caAHoA kojiohhu jiph ee pacKpwTHH 


h yneKbineHiui ahhsh t men* (*«r.2) 
b o6caAHofl KoAOHwe MoryT 6«Tb bm- 
nojiHeHbf nonepe^Hue HaAPeaw 23 
(diHr.6), pacnajio*eHHMe baoai> npo- 
S AOAbHoft npopeaH 7 h co«AHHcHHbie c 
neft*- 

BejiMWHy pacKpUTHH o6caAHoft ko- 
noHHW, T.e. nzHpHHy b mejiH* (4«r.5) 
k ee Aniwy < (for. 2), onpeAeJimor 
10 hs cneAyvoBiHx ycjioBKft:. d f <b < b ot 
NLG t rAe d\- HaKCHManbHbift AKaMeTp 
qacTMA BUiaMa ABWKymeroc« b KOJibae- 
boh ce<temiH Ne^Ay oCcaAHoft h typo- 
soft KOJIOH HBMH t b t " DKpHHa ^eilH t 

15 cooTBeTCTByioo^ji Ha^ajiy nnacTH^ecKKx 
AeijKjpMaAHfl b 6ypofloft KOJioHne t N - 
ycwme na nepeMememte xapeTKM no 
o6caAHoft KonoHHe h G - oceBart «a- 
rpyaxa Ka aa<Soft. 9Ha^eHHH b G k N 
20 onpeAeJtHwt 3KcnepHMeHTaftbH0 • flrw 
3toro npeABapwTeJtbHo BuGnpasaT oTpe- 
9ok Tpy6w Hyraoro AHaMeTpa D t h 
AJiHHoft okojio 10 D k paapesajor Tpyfly 
BAonb» nanpMMept *pe3epoBaHHeM wm 
25 c noKombw CBapo^Horo araxapaTa, 

cTpewcb npH 3tom nojryqHTb bosmoicho 
tSonburyw wcrory noBapxHocTH paspeaa . 
• no KpauM paapeaa AeJiaioT ckocw 8 
l(4wr.2). KoHCTpyKwa KjpeTKH npe- 
30 AycnaTpHBaeT ycTanoBKy b neft po/m- 
kob co cwemeHi'eM (*nr.5) TaKKK 06- 
paaoM r RTo6b! n^pKHa toe PWa ReCKOJib- 
ko npeaumana MSiKCHManbHo BO3M0«Hbift 
paanep uacrHA mnaMa. 

3areM hoaboaht KaperKy k ckocv 
S rpySu ff | MHOCX yA^P" no Kaperxe 
hjw ee ynopy 1.4, saroHJoof Rapency 
b cepeAKHy paapeaaHHoro y^acwa. Ilprt 
3TOM oiipeAeJW*^ AJWHy 2 pacKpbrroft 
^acra TpyGbi h oue«HBa»T ycHJXHe N 
na nepeMemeiroe KapetKM- Ecjim nocjie 
H3BJie^eHHH KapeTKH H3 rpy6hi BKpMHa 
npopeaH ocTanacb npexHeft (rtcxoAHOK>> 
a ycKJWe N hc npeBUcnno nonycTHMoro 
SKateHK*, to o6caAHyx> KonoHHy Ae-* 
naioT hs AaHHoro ceneKHH Tr-y^- E< ^ K 
b su6paHHOM OTpeoKe rpy6 boshhkjib 
ocxaTOtiHaH Ae^opMauna, to ew6Hpa»T 
Apyryw Tpyfiy c MeHbmeft TO/intHHoft 
50 cTeHKK hjih 6ojibDiero AHaweTpa. flo- 

nOJIHHTeAbHOft B03MOXHOCTbW HCKJlWMHTb 

ocTaTOKHyw AefcopMauMW Tp y6bi «BJtKeT- 
ch nepHOAHnecKan nonepeMHa* K3APe3- 
Ka Tpyfiu y^acTKaMH 23 baoji* jihhhh 
5S ochobhoA npoAonbHoft npopeaif 7 
(*wr.6) kjih 3a*eHa MeTajuiHtiecKoft 
Tpy6w Ha HeMCrajiAHuecKyio, HanpHMep 
nojiH3TnneHOByw # YKaaaHHbie MepotipHH- 
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thh nosBonawT oflHOBpetieNito cHHanrb 
h ycKJine an* npoABnacenH* xapeTKM no 
T py6e. AnHHy aanwTHbix aaanoK 15 tf 

16 BUOKpaWT pHBHOft nOJIOBHHe SJlHHbl 

mejiM f T.e. P/2. 

ycTpoftcTBo /urn 6ypenwi ckb&jkhh 
c oAHOBpeMeHHOft o6c*aKoA co6Hpax>T 

„ paOOTGOT C HHM CJieAVWO^HM 06pB30M. 

IlepeA HawajiOM Gypewia aaroraBJTH- 
B a»T o6caflHy» KoAOHKy pac«eTHofl 

iUlHHW, flOCTaTOHHOtt A™ n6 pBK pbTTHH 
Bceft HodBOCTH pbtXAMX OTJIOaceHHA, H 

BbinoJiHKHJT b neft npoAonbHyro npopesb 
7 co cKocaMH 8 f yxasaHHUM choco6ok, 
a ecjm HeoOxoAHHo, Aono^ntiTeJibHwe 
nooepauHwe HaApesW 23 (4>Kr. 2, 6). 
3aKperuiHioT Ha 6ypo*oft kohohhg aa~ 
ooftHuft rHAPOOTHraTejti, 2 (Kanpnuep, 
T yp6o6yp>, nopoAopaspymawnrttf HHcrpy- 
m6MT 3, ueHTparop 4 k o6caAHyro *o- 
noKHy 6 c noMowbw xowyTa.5. IIph 
3Tom nopoAopa3pymawntHft HHCTpyMeKT 
AOJtxeH (b AaHHOM sapuaMTe npHNene- 
KHa ycTppftcTBa) cso6oaho npoxOAWT* 
e oGcaAKoA KOJiowHe h pwcTynaTb hs 
Hee na nexotopyw BanOTiwy- 

flanee saKpeiuiHtor k womeft nacTH 
KapencH 9 ynnoTHeHHe 20 n saopiTHtm 
nnaHKH 15 k 16, noAapy*«HeHHfeie h 
coejnuteHKue Me*Ay co6oft c noMombio 
naiibuea 18. 

IloABOA»*r xapeTKy 9 k o6caAHoft 
KOJiOfiKe co CTOPOKW nopoAOpaapyma^r- 
mero HHCTpyMeHTa 3 h 3a6raaioT ee 
Bnanane n ckqc 8, a 3aTen * npope** 
TpyGw ynopoM 14 nApyacy A© rex nop, 
noKa Konw 3amHTtu*x nnaHoic AOtoyr 
AO KTOOfero oopeaa oOcaAHoft kojiohhu. 

BypoBoft cnapsiA BHBeomBaioT b sep- 
TKKanBBOM nojioHeiikH HaA Towoft 6y- 
p^HHA, nojiBOAKT iioa Hero onopKwft 
craKaH 22 <4)Hr.1-3), BCTaBJWWT b 
sepxRioio nacTb KapCTKH 9 yanoTHeHKe 
19, Tan xe aaxpennjnoT noroK 21 h 
npHCTynaiQT k 6ypeHK». 

flna 3Toro b noJXOCTi* Cypoooft ko- 
jioHftu noAawT noA HanopoM pa6ouyw 
XKAKocTb, KOTopaH, npoflA* ^epes 
rMAPOXXBHrarejib 2, hphboamt bo apa- 
memte nopoAopaspymawmnA nwcTpyweHT. 

Iloc/ie onycKamw cHapaA* h<i 3a6oft 
Hawnaer^ yrny6ica CKBascumu b pwxnoft 
Tonme - PeaKTHBHWH momcht ot r«Apo- 
AP!iraTe/ui flocnpHKiUiaetcfl Mautort 
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cTaKKd Mepea cepxHiwo MacTb kohohhw 
GypmnsHWX rpyO. D HasanbHurt momcmt 
yrJiy6xn CHapaaa oTj>a6oTawHaH xim- 
^ocTb co nuiatfow HSXtKBaercH ns-noA 
5 o6caAHoft KOJioHHM. flanbHeAxsjoe 3ar/ry6- 
neHMe c Hap hah itpohcxoaht sa ever 
pasMuaa phfxiioft TonmH h pa9pyineHHfl 
ee nopoAOpaspymawiUHM HHCTpyne htom . 
npn 3tom ynop 1A KapeTKK conpuKa- 
catioM c TopuoDOMonoBepxHocTbfo cTa-* 
KaHa 22 (<t>Mr.3) f KapeTKa 9 c aamHT- 
hwmh imaKKaMH 15 rt 16 yAepjKMBaeTO! 
na ypOBBe ycTbfl cKBaromu • Pojihkk 
iO xapeTKH na^MHaioT KaTMTbCfl no 
nnocKOCTrtM npopesM 7 o6caAHoft ko- 
aohhbi, o6pa3yn b Heft 6erymyw mejib, 
KOTopaa nepeMemaeTCH no o6caAHofl 
KOAOKHe CHH3y BBepx, ocraBaRCb npH 

3TOM Ha ypOBH£ yCTba CKBaJKHKW. 

npoMWBOMHaa wAKOCTb co nuiaMOM 
nocrynaer b Konbuesoe npocTpaHCTBo 

Me»»y OGcaAHOft H OypHJIbHOft KOJ10HH3 - " 

mh, noAHHMaeTCH ao ypoBHH xapeTKH 
9 h KSAHsaeTCH wapy^y Repes oTKpw- 
ryro qaCTb ^eim 11 no noTKy 21. 3a- 
mHTHbie itnaKKH 15 h 16 irpeAOTBpamajoT 
nonaAarine h aaKJimmaaKKe *acTKA 
outaxa b tiacTt mara 1 1 , pacnonojiceM- 
Hyro incse KapeTXH 9, <*ro oCecneHKBa- 
eT cMbucaHHe menH noA AeftcTBaeM ckji 
ynpyrocTM o6caAHofl kojiohkn. 

B cfiow o^epeAb canbrniKOBoe ynnoT- 
HeKHe 19 b BepxHeA ^acTK KapetKH 9 
npeAOTBpamaer nonaAaHHC u aaxjiMKM- 
Bauvie ^ac™n mjraua Mexny vojikkshk 
10 h rtnocKOCTHMH pa3pesa 7 o6caA- 
Hoft xonotitni. 
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X MOMeHTy aaBepweima nepexpwTMH 
sceft Tonnm pbixiibix omoKeHHft xapeT- 
Ka 9 buxoaht nepe3 BepXHHft ckoc 8 
o6caAHofl rpyObK Ha 3TOM 6ypenHG spe- 
MeHHO npeKpamaior. KapeTKy 9 c nor- 
kom 21 f 3 aaiH th biMH njianKaHw 15 H 16, 
a raxjee xoMyr 5 cHKMawT. flajibneft- 
mee Oypenne aeAYT b ycioftMHowx no- 
poAax 6€3 noAbCMa Oypoooii kojiokhu, 
RapamMBaa ee no Mepe k6o6xoahmocth * 
B stoh cjiynae npoMbisOMHaa *hhkocti> 
co nuiaMOM non»HMaeTCH c 3360s? BBepx 
no o6caAHoft kojiohhc h M3nnBaeTca, 
icax o6biHrio, Mepes nepxnee ee ceMeK^e, 
pacnoJionceMHoa hgcko/i^ko Bbiiie ypoaHa 
noBcpxHOGTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 


the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 


[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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